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! 25X1  25X1
20 |at Institute] |in 1946 [ ] the Scviets sprayed filaments

with a spray gun. The solution they used was an RCA formula, taken from a largesgyq
25X1 thick bosk; the issue |_(__|vm.s dated 1942, The RCA Company, USA, had forwarded

copies to this plant. In addition to the RCA book, another beck used as a

guide which had beesn requisitioned when the Soviets toock over the Tungsram Tube Mfg.

Co. in Budapest, Hungary. Both books were written in English. |

25X1 | | The sclution used by the Soviets for the spray gun process con-

sisted of aluminum oxide, nitro-cellulose,and amyl acetate. This process was dis-

continued because the spray gun wasted too much paste, was uneven in application,
and was too costly.
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25X1 . | |a cataphoratic process for applying aluminum oxtde ounto

25X1 filaments | | Methed #1) |

|
Nethod #1 was finally adepted by the Soviets | [in Epril

25X1

_1952, This process was used by Telefunken's varicus plants, [ ]

it very efficient. "It was a simple process, coating. the
ente evenly and inexpensively. | the various

types of filaments which were costed’ /see Enclésure (i),
Sketoh No 1/. The following is a dese Ption of Method FNo 1l: :

25X1

b.

(-

25X1

‘durrent since the thickness of the wire varied between

Equipneht‘[?heiznolbsnri (1), Skﬁtch_No 2/

FPilaments were-lowered into a tank containing e solution ef
sluminum oxide, methyl-alcohol and nitro-cellulose .(the latier
acts as an adhesive--1.5 grams to 120 cubic centimeters of liquid).
The formula for this solution is as follows: 100 grams of alu- .
‘minum oxide, 120 ocubic centimeters of methyl alecohol liquid, and
35 cubic cdentimeters of nitro-cellulose dissolved in a solution
of amyl asetate (6 grams in 100 oubic centimeters) (amyl acetate,
is the Russian and German.commerciasl designation).
A propeller driven by an eleciric motor mechanically agitates the
solution during the plating process. The.voltage used for this
process depends upon the size of the filament and the thickness
of the coating of aluminum oxide desired. The voltage varies
accordingly between 20 and 100 V DC. 4 spring clamp, permanently
attached to & rotatable carousel at the base of a vertical steel
rod, holds the filament. ' ‘

Procedure:

L girl would place the filaments im the olsmps. (The nusber of ,

filaments dipped at one time varied in number from 1 tavlo.}

Another girl dipped the filements into the vat for from 1 té 5
gseconds depending oni ‘the thickness of the coating to.be applied
(thickness varied anywhere between 30 and 80 miorons). After
dipping, the filaments were diied. Three drying methods were -
ased: (&) air dried--at ambient temperature, (b) oven dried,

or (e) fan dried<-warm &ir wag circulated in and around the fila-
ment by heans of an electric fan. When dry, a girl would remove
the filaments and place them in thick cardboard boxes, making:
sure that sheete of paper separated each layer of filaments.:

‘Disposition:

One of the girld would carry the boxes containing the small
"spiral spiral® filauéntn_zgia.E;dlﬁsure (4), Sketoh #1/ to the

-magnetron department, the flat "hairpin® filaments to the Receiver
Depariment, and the large “spiral” filaments to the Thyratron De-

partment.. [ | the latter type was used with very high

0e3 and

1 millimeter--the clurrent at 1 mm was probably 30 amps,). Although
the "spiral w''and "spiral hairpia® filaments normally varied in
length from 15 to 40 hmillimeters,[  |approximately six samples
in 1949 which were 80 t0"90 millimeters long.  These were apparente
1y considered especially secret, as the engineer who hand-carried
them would. not leave them; and,if any were broken, he collected

- the pieces. | ]

25X1
25X1 -

[| These filaments were,

|
- used in & transmitting tube or perhaps in an impulse’ tube.

_ la crack at the apex of the filament due to the poor
materiel used, not the ocoating material. This cracking cocourred
when the filament was accidentally shaken.
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| , -3- 1]
4. | |a sketoh [see Enclosure (B), Sketch #1/ of a smearing
process - used by the Soviets at Institute for spplying insulatiom

_pastes (aluminum oxide) onto filament wire.

L I |
{ The Soviets called this process "the American method".
they obtained this machine via lend lease. It was .
new and of RCA manufacture. [ |the solution used in the machine
from a formula of aluminum.oxide, water,and aluminum nitrate

[ ]from the RCA book. | 1
I | The trouble with this process
appeared during the final stage when the filament taken from the spool.
was shaped (by hand, over a form for the hairpin shaped filaments-~
by machine for the spiral shaped filaments). During this bending the
coating would crack and peel offy consequently, it was necessary to
recoat the filament.” the technique employed was similar to
German and American methods. The Soviets had been unable to obtain
satisfactory performance with this method and had adopted the "spray
method". /See para 2'abovq£7 Neither the Soviets [ ]could resolve
the deficiencies of the "American method® and thus this technique '
along with the machinery was abandoned.

S+ The next proceas[::::::::::]in 1947 was a cataphoratic process for
applying carbonates onto filament wire. | |[Method No 2
see Enclosure (B), Sketch No 2/. This device, manufactured in approx-
imately 1939, was older than,but almost identical to, a machine

[:%:::::::::]in Telefunken Co, Berlin. It coated the wire continuously,
whereas8 the newer type Telefunken machine coated only certain portions

a8 necessary (to allow for bending). The formulas employed were origin-

25X1

25X1
25X1

25X1

25X1

25X1

581

ally used by Telefunken, Berlin., |

[ [the 8pools of wire to be coated came from Mescow.
[ | the orders were filled promptly (within
24 hours after the submission of & request). It was of very poor =~
quality; any German company would reject approximately 75% as unfit
for use. After the coating had been applied, girls would pick up the
finished spools and take them to another department for shaping.

6. | |a cataphoratic process for applying zirconium onto.
anodes and grids. | [this process to blacken these surfaces
Method No 3 [;Be Enclosure (¢), Sketch No 27. A mixture of graphite
and nickel was applied in the manner shown to blacken the surfaces of .
anodes and sometimes grids for the purpose of increasing the radiation.
The anodes to be blackened were 45 mm high x 30 mm in diameter; this.

7. The Soviets brought a device fiom OSW in Berlin for cethode diffrac-
tion /perhape. diffusing/ | ] It was

manufactured by a company in leipzig which slso sold some to Telefunken,
[ | This cathode diffusion ‘

T'process (not a cataphoratic process) was used to ccat insulatin
‘materiale with silver, gold, or platinum using a vacuum tank /see En-
closure (C), Sketch No 571 The material to be coated, usually quartz,
ceramics (Pertinax), or other similar insulating materials, is hung be=~
tween vertical suspended wires. Prior to coating,air was evacuated
from the tank and hydrogen wae injected up to a pressure of approxi-
mately 1/10 millimeter . (Thie pressure was dspendent upon the ma-
terial to be ogatedu) The hanging wiree were usually silver (contaect
material) and platinum (for resistance material). Gold was not used
a8 often. The voltage impressed for a silver coating varied from 1/2
minute to 20 minutes depending on the thickness desired. For example,
if a silver coating of 10-20 millimicrons was required, then only 1/2
minute was necessary. The voltage was then sent through to the other

. iron pole and the process repeated; thus an even coating of silver
was attained. The hydrogen pressure forced intc the tank affects the
number of ions produced which go on the wires. This heats the wires,
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and once heated;an additional ion will propel an atom of metal onto

the ‘material to be coated. The advantage of this method is that a
large surface can be goated evenly. The various materiale tc be coated:
were first cut to proper size. If this was not done first, the coating:
wonld be wiped off when ocut. The resistors which were coated .were low
self-capacitance and induction freej thus,the noise produced due to

the Brownian movement of the electron in the resistor produced by

this

method was very low because of this. process of providing an éven. coat-

ing.,

25X1
8. ‘In Tate 1951, | |approxinately 100 samples of spiral filaments,
which included some 20 different types. The vacuum tubes thése samples
were made for were gonsidered secret., | | 25X1

] | [the spiral fila- 25X1

ments were used in magnetrons, | 25X1
9. It should be noted that | lefforts at Institute | |were used ~25X1

experimentally. J 1

I | the sample machines used were copied by the

Institute’s Machine Shop. These copies were retained in their stock

I 25X1

I | producing for research and development and
for produstion, . )

ENCLOSTRE (A) Sketch 1--Filament Types

nol

Sketch 2-~Cataphoratic Process for Applying Aluminum Oxidc;

on Filaments ~ Method No 1

ENCLOSURE () Sketch l--Smearing Process for Applying Insuvlation Paste

(Aluminum Oxide) on Wire
Sketeh 2--Cataphoratic Process for Applying Carbonates
Wire -~ Method No 2

cn

ENCLOSURE (C) Sketech l-=Cataphoratic Process for Applying Zirconium onte

the Anode - Method No 3

Sketoh 2-=Cathode Diffusion Process for Coating Material
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